Role of cAMP signaling in the mediation of dopamine-induced stimulation of GnRH secretion via D1 dopamine receptors in GT1-7 cells.
Pharmacologically increasing cyclic adenosine monophosphate (cAMP) levels in GT1 gonadotropin-releasing hormone (GnRH) cell lines increased the secretion of GnRH. Dopamine (DA) increased the GnRH secretion in GT1 cells via a DA receptor positively coupled to adenylate cyclase. We then asked whether inhibition of the DA-induced increase in cAMP would block the stimulatory effect of DA on GnRH release. Expression of the cAMP-specific phosphodiesterase (PDE4D1) was used in a genetic approach to inhibit the DA-induced increase in cAMP levels. Cells were infected with an adenovirus vector (Ad) expressing PDE4D1 (PDE-Ad) or, for controls, with an empty Ad (Null-Ad). Infection with the PDE-Ad completely blocked the forskolin-induced stimulation of GnRH secretion and [Ca2+]i and decreased the majority of the release of cAMP into the culture medium. In contrast, although PDE-Ad infection blocked virtually all of the DA-induced increase in extracellular cAMP, the release of GnRH and the increase in [Ca2+]i were only delayed for approximately 15 min. GT1 cells express the D1 DA receptor which is positively coupled to adenylate cyclase but not the D5 DA receptor. These data suggest that the initial phase of the DA-induced secretion of GnRH is dependent on an increase in cAMP levels. However, it appears that an additional non-cAMP-regulated signaling pathway is involved in the stimulation of GnRH release via the D1 DA receptor.